The calculation of the electromagnetic mass shifts of m, E mesons is studied using a model incorporating chiral symmetry and vector dominance. Significant SU(3) breaking to Dashen s theorem is found, allowing a resolution of the long-standing discrepancy between the quark-mass ratio (md -m")/I, found from g~3m decay and that from the K+-K mass difference.
II. THE COMPTON AMPLITUDE
The electromagnetic contribution to the pion mass difference can be written as =1.72 X 10 with m =(m"+md)/2, yields the number quoted when Dashen's theorem is employed. By contrast, an independent measurement of the same quantity [2] am -am+ -gm, ' e' (3) where b "3 =0.5 is a factor arising from higher-order chiral effects, yields a different answer. Of course, since the g is rather heavy, one might expect that higher orders in perturbation theory are important. However, it turns out that the conflict can be resolved if Dashen' [7] . T",(p "q"q2 ) = loops (8) where for simplicity we do not present the explicit forms of the (small) loop contributions, which may be found in Refs. [8] . Here (12) so that L9 is determined from the pion charge radius as [3] ( r ) = L9+loops=(0. 44+0.01) fm, i. e. , L9 =-(7. 1+0.3) X 10 12 F
In the case of L &o, things are not quite as simple. In principle the procedure should be straightforward, as the electric, magnetic polarizabilities az, pM of the charged pion are given in terms of the combination L9+L,0:
Unfortunately, at present there is no experimental agreement on the value of the polarizability, so an alternate tack is required -one can relate the polarizability to a form factor in radiative pion decay~~e v, y which allows us to measure L, 0 [9] . By taking the soft pion limit p2~0 and using the PCAC (partial conservation of axial-vector current)
is the axial-vector transition amplitude for radiative pion decay~~e v, y. The coeficient of the kinematic combina-
is generally designated by h "and has been measured as [10] 4&2(L9+L )O) h~= =(0.0116+0.0016)m (18) from which it is determined that
It is also possible, by taking a second soft pion limit, to relate both of these amplitudes to an integral over experimentally known spectral functions:
- (20) We find then the relations for the kinematic replacement p = m "~p = mx [14] .
III. ELECTROMAGNETIC MASS DIFFERENCE
The second of these equations is the first Weinberg sum rule [11] while the first can be written as (22) h "=(0. 017+0.004)rn (23) in reasonable agreement with that obtained in Eq. (18) .
which is the Das-Mathur-Okubo relation [12] . The spectral densities p'v"(s), p'""(s) can be determined empirically from r decay (for s (m, ), and substitution into the first of Eqs. (21) yields a result [13] We spent considerable time in the previous section attempting to understand the low-energy form of the Compton scattering amplitude for pseudoscalar mesons because of the connection to the electromagnetic mass shifts given in Eq. (4) . However, one cannot simply utilize the chiral form of the amplitude given in Eq. (8) as an input to Eq. (4) since the contribution from each term in the chiral expansion will diverge due to the lack of form factors suppressing high-energy eftects. The "art" [17] -the other resonances giving only small contributions. Experiment tells us then that the important ingredients are the vector and axial mesons and it is these which will be accounted for in the model. In order to have the appropriate behavior at high energy it is simplest to utilize an antisymmetric tensor representation for the vector particles instead of the usual four-vector picture [18] . Using U = u we write 1 T"(P;, Pf ) =(P;+Pf )"+2FvGv z z [(P';+Pf )&q (P Pf 
A useful check on this matrix element is provided by studying the soft pion limit. Setting p"=O, we find T"(0,q) = -2 " +Zg"+ (q g"-q"q, ) 
